This paper develops three concepts important to the practice of action research-ecoverability, research themes,and iteration-by highlighting their applicability beyond single action research studies. The concepts are discussed against a program of action research, undertaken by a multidisciplinary research team, with a research focus on local, sector and national levels. This contrasts with the more usual pattern of action research in single situations.
ACTION RESEARCH IN INFORMATION SYSTEMS
The advocacy and exhortation of the debates about research methodology in the 1980s have been replaced by discussion about the appropriateness of different modes of research, what constitutes good research within a particular methodological stream, and the practicalities of different modes of research (as examples, see Avison et al. 1999; Baskerville et al. 1997; Baskerville and Wood-Harper 1996) .
Action research is a case in point. It is now accepted as a relevant approach for IS research, as evidenced by the publication of IS journal issues dedicated to action research (Information, Technology & People in 2001 and a forthcoming issue of MIS Quarterly).
Characteristics of Action Research in IS
Several varieties of action research are recognized in IS (Baskerville and Wood-Harper 1998) . Other disciplines, notably health and education, where action research is associated with improvement in professional practice, have a different understanding (Hart et al. 1995) .
Nevertheless, action research has some generally accepted characteristics: the researcher is immersed in the situation; the work unfolds in response to the situation and not to the researcher's requirements; the questions, problems, and puzzles are taken from the local context; descriptions and theories are built up by iteration within the context and are tested within the situation and there is close collaboration between researchers and actors, (Argyris et al. 1985; Baskerville and Wood-Harper 1996; Burrell and Morgan 1979; Lincoln and Guba 1985; Robson 1993; Whyte 1991) .
Any research may be thought of as entailing three elements: (F) some linked framework of ideas and concepts; (M) a way of applying the ideas, and (A) an area of interest in which to apply them (Checkland and Holwell 1998a) . For action research, the addition of the research interests being embodied in a set of themes is necessary (Figure 1) .
Here the researcher, interested in particular themes, declares F and M, then enters a situation in which the themes are relevant and becomes involved as participant and researcher. Work to effect change and improvement follows with the researcher committed to continuous reflection on the collaborative process and its outcomes. This entails trying to make sense of the unfolding experience of A using the declared F and M. This may involve rethinking of earlier phases, and it is the declared F and M that allows this to be done coherently.
In response to criticisms of interpretive research, including action research, in terms of the generalizability of the results from (usually) a single situation and the quality with which it is undertaken, goodness criteria have been proposed. These essentially come down to substantiating the approach in the particular case, careful and documented data collection and analysis, iteration, and making all elements explicit at the outset (Baskerville and Wood-Harper 1996; Eden and Huxham 1996; Gummesson 1988; Kock et al. 1997; Lau 1997; Marshall 1990 ). In particular, if findings are to be taken seriously, then they must be supported by appropriate arguments and/or evidence, i.e., an adequate warrant against a particular framework (Checkland 1991; Checkland and Holwell 1998a; Phillips 1992) . 
Recoverability
It is the recoverability criterion, that is the crucial one in action research (Checkland and Holwell 1998a) . If we imagine a spectrum of knowledge acquisition from experimental natural science at one end to story telling at the other, then along that spectrum will be very different criteria for judging the truthvalue of the claims made. Traditional scientific experiments would be at one end and at the other, the weaker criterion that this (research) story is plausible. However, action researchers have to do better than simply settling for plausibility (Checkland and Holwell 1998a) .
To do this requires, at the least, that the research process is recoverable by interested outsiders. Therefore, the set of ideas and the process in which they are used methodologically must be stated, because these are the means by which researchers and others make sense of the research. Action researchers should be able to enact a process based on a declared-in-advance methodology that encompasses a particular framework of ideas in such a way that the process is recoverable by anyone interested in subjecting the research to critical scrutiny. This principle is almost totally neglected in the action research literature (Checkland and Holwell 1998b) although some practical difficulties that occur if the framework is not declared in advance are noted (Kock 1997) .
The points listed as goodness criteria earlier are subsumed under this concept. The recoverability criterion is the first of three concepts that are important to the practice of action research.
Themes
The second concept, that research interests are embodied in a set of themes, was referred to in the description of action research in Figure 1 . The cycle of action research in Figure 1 has researchers with a set of research themes taking action in a situation relevant to those themes, and exploring it via a declared framework and methodology. Findings may be about any or all of the elements F, M, and A and the themes, and new themes may be added (Checkland and Holwell 1998b) . The researcher's interests, embodied in themes are not necessarily derived from a specific context. Rather, they are the longer term, broader set of questions, puzzles, and topics that motivate the researcher. Such research interests are rarely confined to one-off situations. Given this, and because each new research project is an iteration in a longer term personal research program, then interventions need not be pre-selected (or even negotiated as tightly as Kock, McQueen and Rouse [1996] suggest).
The particular questions, problems, and puzzles through which the themes are explored do come from a particular intervention context. Moreover, research themes are unlikely to be completely resolved through a single intervention, and the linking of projects (both forward and backward) via research themes means that iteration can be thought of differently to iteration within and around the action research cycle.
Iteration
The third concept, iteration, is a recognized, and much discussed, characteristic of action research, particularly as a means of addressing criticisms that findings are, first, not generalizable from one-off interventions at single sites (the pattern of classical action research in IS) and, second, that action research lacks rigor .
However, it can be more complex than repetitions of the cycle through the stages (Checkland 1991; Lewin 1951; Susman and Evered 1978) if thought of in relation to a set of themes explored over time through several different organizational contexts.
CONCEPTS IN USE

The Research Program
The work commenced in the first year as a form of internal market in the UK National Health Service in which purchasers of health services for a local population would contract with providers of health services (general practi-tioners, hospitals and community units) for the delivery of services (Checkland and Holwell 1998b) .
It is a program of action research with the prime research objective of understanding the developing nature of the contracting relationship with a view to defining how it could be improved.
It was concerned with sense making at the level of the whole (the UK National Health Service) while maintaining a focus on several layers of detail (organizational levels). It is complex in execution, including several projects overlapping in time, it covers work from different bodies of knowledge, and was undertaken by a seven-member multidisciplinary team with different intellectual traditions and the issues explored cross many organizational boundaries.
The work, done over a 4-year period, followed a three-part design and the overall course of the research is depicted in Figure 2 Phase Two research outcomes came from the study of specific findings from the research [9a through 9l] and two models, one expressing the aspirations in the NHS at the end of first year [5] , the other making sense of the reality two years later [10] .
Phase Three consisted of gathering all of the results together to draw general conclusions.
The framework and methodology are declared and both the process and outcomes are clearly linked to them throughout. This addresses three of the four elements suggested for action research in IS (Lau 1997) conceptualization, design, and process.
Reflection on the Process
This work belongs to the strand referred to in social science as emerging action research Elden and Chisholm 1993) because it involves multiple levels of organization engaged in the change process and a wide degree of openness in the research process overall (none of the Phase Two projects were known at the beginning). Moreover, because of the number and range of participating organizations it illustrates the concept of critical mass, of doing research in multiple sites, to increase the external validity of action research . In doing multidisciplinary research there are difficulties both in observation and in the interpretation of observation, although multidisciplinary perspectives clearly add to the richness of research. There may be less than full conceptual illumination because some team members lack particular intellectual frameworks, and bringing together different intellectual traditions and patterns of work is not always straightforward. Inevitably, there were some arbitrary closures but these were always subject to regular review by the team.
In this work there are instances of single discipline observations on rich data plus a connected multidisciplinary commentary, a middle ground between full theoretical synthesis of all discipline perspectives, and a set of mutually exclusive discipline-based interpretations.
Recoverability
Here the argument that a framework and methodology must be declared in advance is clearly evident, and its evolution in substantive terms traceable. This is not only necessary, as argued earlier, but this program of research, multidisciplinary work with a multilevel research focus, in several research settings over a 4-year period, is simply not possible without a cohering framework of ideas and an overarching methodology.
The research process is clear and recoverable (Figure 2 ) and the thinking is auditable through the evolution of the models from [1] to [5] in Phase One and [10] at the end of Phase Two. All the findings are mappable onto this latter model. The model of a future vision for the NHS [15] from the end of Phase Three is of a different kind than the others but compatible with them.
Themes
The complexity of the research process, combined with the different interests of the multidisciplinary team, made recognition of the significance of research themes relatively easy. No specific interventions were negotiated to explore any particular themes.
Themes can be thought of as a hierarchy. At the top are the themes that motivate researchers to become involved. Then there are themes more relevant to a particular research program. At the third level, there are themes relevant to particular projects, and finally there are some relevant themes within a particular organizational setting. New themes may be recognized at any time.
Themes are the glue in action research. They make sense of a program of research. They give coherence to multiple site, multiple level multidisciplinary research by linking the separate projects and allowing for cross-fertilization between them.
Carrying forward a set of themes makes sense of calls to do several projects on the same topic ) in order to achieve more generalizable outcomes from the evolving set of themes and of undertaking cross-sectional and long-term longitudinal studies.
The similarity in the learning that emerged from separate Phase Two projects is evidence of the thematic linkages within this work (for example, the importance of the changed role for general practitioners).
Finally, taking the concept of themes seriously makes the dilemma of whether to first define your problem and then negotiate settings and collaborators through which to explore it, or whether to find organizations willing to collaborate and then explore their issues (Kock et al. 1996 ) less of an issue. As long as settings are potentially relevant to research themes, they are appropriate.
Iteration
The pattern of iteration is complex, not least because the research focus was concurrently at several organizational levels (individual purchasers and providers, purchasers and providers as groups, and at the level of the NHS nationally).
Iteration around the stages of a cycle of action research is a recognized characteristic that features in descriptions of action research. Argument that added rigor comes from greater emphasis on iteration generally refers to repetitions of the cycle (diagnose, plan, implement, evaluate, and learn [Susman and Evered 1978] ).
The iteration here is similar, but more complex, than that generally described. It is easy to see Figure 2 as being one cycle from diagnosis through to reflection. Phase One of the research design mapping onto the diagnosis stage of Susman and Evered's (1978) five stages of action research, Phase Two mapping onto the action stage, and Phase Three as mapping onto the reflection stage. At one level, this is the case.
However, this is to see the research only at one level, whereas it has multiple layers. There are three kinds of iteration within Phase One. First, iteration was necessary to derive the descriptive concept in the model reflecting the researchers' perspectives [1] used to structure the interviews. Then within Phase One there was diagnosis, action in the form of formal and informal feed back that changed the understanding of the NHS interviewees as they were learning what "contracting" might mean, and reflection in the creation of the model [5] . This sense-making, practice-improving outcome is recognized in action research in social science disciplines (e.g., health) as being the action.
Each interview can be seen as an intervention in that the team was a conduit for exchanging perceptions as people in the NHS were developing their own understanding. These, then, are examples of developing ideas from a number of small instances that enables development of a more generalizable model. The interviews were interspersed with formal sessions of reflection. At the end of Phase One the process of building the models leading to the generic model [5] was not only iterative but also included diagnosis, some action, and reflection.
The mapping of Phase Two is more complex again. Each of the action projects in Phase Two fully reflects the iteration that is characteristic of action research. However, this was made more complex because several team members were actually participating in more than one project simultaneously, effectively blurring the boundary between the projects. Again, the importance of carrying a set of themes is particularly relevant. Given that the collaborating sites, as purchasers and providers, were also interacting with each other in the course of their daily activity, there was also cross-fertilization of thinking between collaborators from different organizations.
Phase Three can also be seen as a repetition of the full action research cycle. More interviews were conducted, including some at new sites, there was action in the linking of the NHS policy guidelines to the work and the reflection that gave rise to both the concept for the "Future NHS" and the overall conclusions.
CONCLUSION
Accounts of action research in IS usually describe single focus, single site studies that are concerned with action as the outcome. However, different kinds of action research are found in other disciplines, such as health and education, where the concern is with the improvement of practice. The research program outlined here is an example. Moreover, its three phases covered a 4-year period, 20 organizations, and included 10 discrete, single site, action research interactions.
Three concepts-recoverability, iteration, and themes-found in various forms in IS action research, and generally discussed under goodness criteria have greater significance in multisite, multidisciplinary research programs than has hitherto been described. Recoverability is exemplified through the research process; complex iteration, between and across separate studies, is described; and attention is drawn to the value of conscious reflecting on a hierarchy of themes that motivate researchers both within a study and over time.
